Purification of Protein Chaperones and Their Functional Assays with Intermediate Filaments.
Intermediate filament (IF) scaffolds facilitate small heat shock protein (sHSP) function, while IF function is sHSP dependent. sHSPs interact with IFs and the importance of this interaction is to maintain the individuality of the IFs and to modulate interfilament interactions both in networks and in assembly intermediates. Mutations in both sHSPs and their interacting IF proteins phenocopy each other in the human diseases they cause. This establishes a key functional relationship between these two very distinct protein families, and it also evidences the role of this cytoskeleton-chaperone complex in the cellular stress response. In this chapter, we describe the detailed experimental protocols for the preparation of purified IF proteins and sHSPs to facilitate the study in vitro of their functional interactions. In addition, we describe the detailed biochemical procedures to assess the effect of sHSP on the assembly of IFs, the binding to IFs, and the prevention of noncovalent filament-filament interactions using in vitro cosedimentation, electron microscopy, and viscosity assays. These assays are valuable research tools to study and manipulate sHSP-IF complexes in vitro and therefore to determine the structure-function detail of this complex, and how it contributes to cellular, tissue, and organismal homeostasis and the in vivo stress response.